Reduction of hepatocarcinogenesis by ursodeoxycholic acid in rats.
Ursodeoxycholic acid (UDCA) is used worldwide for treatment of primary biliary cirrhosis and chronic liver diseases. However, its action on hepatocarcinogenesis remains to be explored. To clarify its effect, in vivo and in vitro experiments were performed. Ninety Fisher 344 rats were fed a standard diet (Group 1, n = 30), a standard diet supplemented with 0.1% UDCA (Group 2, n = 30) and 0.3% UDCA (Group 3, n = 30). The rats were given an i.p. injection of diethylnitrosamine (DEN) weekly for 6 weeks. Fifteen additional rats were fed 0.3% UDCA supplemented diet without DEN treatment (Group 4). The rats were killed at 5, 10 and 18 weeks after the last injection of DEN. The number of liver tumor and percentage of the GST-P-positive hepatocytes were significantly reduced by UDCA treatment. The PCNA-positive cells were decreased by administration of UDCA at 18 weeks. The increased number of apoptotic cells was observed in the GST-P-negative area at 5, 10 and 18 weeks and in the GST-P-positive area at 18 weeks in the UDCA group. Expression of Bax in mitochondria and cytochrome c in cytosol was increased by UDCA treatment. Caspase 3 activity was also increased in the UDCA groups. The addition of UDCA into the culture of Huh7 and Fao hepatocellular carcinoma (HCC) cells induced apoptosis in a dose-dependent manner. The data of the present study suggest that UDCA treatment reduces hepatocarcinogenesis via inducing apoptosis of 'initiated hepatocytes' as well as inhibiting proliferation.